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合 优化问题和 NP 完全问题，具有高度复杂性，用一般的数学方法很难求解，
目前研究得 多的是用启发式方法解决装箱问题。 
本文为求解二维装箱问题提出了 GA+HR、GA+IHR 和 GA+OIHR 三个算法。
这三个算法是在已提出的 HR 算法的基础上改进的。GA+HR 算法是 HR 算法结合遗
传算法的全局搜索能力，通过遗传算法搜索到更优的排列顺序，使得解的效果进
一步提高。GA+IHR 算法中，定义了参考矩形和结合层的概念，通过找出所有结
合层，然后计算每个结合层数所产生的解， 后从这些解中找出 优的解和 佳








在本文中我们还把计算二维装箱问题的 HR 算法和 GA+HR 算法运用到三维
装箱问题中。计算结果显示 HR 算法运行时间短，但所带来的空间利用率并不理
想；GA+HR 算法运行时间较长，但有较高的空间利用率。特别地，GA+HR 算法

































The bin packing problem is to put some objects with various sizes into a defined 
space in order to obtain the specified optimal benefit. Bin packing is a combinatorial 
optimization and NP-complete problem and widely applied to the mechanical 
manufacture and traffic transportation industries. The study of algorithm for bin 
packing problem is of great significance not only in theory but also in practice. Up to 
now, the heuristic algorithm is one of the most efficient algorithms for the packing 
problem because the problem is of high complexity. 
In this paper, we propose GA+HR algorithm, GA+IHR algorithm and GA+OIHR 
algorithm for 2D-packing problem. They are based on the Heuristic Recursive 
algorithm (HR). GA+HR algorithm is to combine genetic algorithm with global 
search capability with HR algorithm. It can search the better sequence to make the 
solution further improvement. In the GA+IHR algorithm, we define the concepts of 
the reference rectangle and the combined layer. We find all combined layers and 
calculate the solutions of each combined layers, and then find the best solution and the 
best combined layers from these solutions. In the GA+OIHR algorithm, we integrate 
the exhaustive idea into the HR algorithm, that is, the first rectangle of each layer can 
be placed horizontally or vertically. Calculate the space utilization of two placements and 
then use the placement with the greater utilization to form the layer. Furthermore, we 
search the rectangle whose height or width is the same as the height or width of 
subspace firstly. This method can reduce the number of subspace and improve the 
space utilization.  
In this paper we also develop HR and GA+HR to solve the 3D-packing problem. 
The computational results on well-known benchmark problems show that the running 
time of HR algorithm is short but the space utilization is not ideal, the running time of 
GA+HR algorithm is longer but the space utilization is higher than HR. Especially, 
the result of GA+HR can complete with Bischoff algorithm. 
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问题(Off-line Bin Packing)和在线装箱问题(On-line Bin Packing)。如果一个装箱算
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1  ),,2,1( nj Λ=  
0=iy 或 1   ),,2,1( ni Λ=  
0=ijx 或 1   ),,2,1(, nji Λ=  
其中 1=iy 表示箱子 i 被使用，反之则表示箱子 i 空着； 1=ijx 表示物品 j 放入
箱子 i，反之表示物品 j 未放入箱子 i。 
一维装箱问题是研究比较早的一类问题，早在七八十年代就提出了 NF(Next 
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